Crystallisation details, results and multi-sample XRPD analysis
Details of the conditions used for the 71 automated parallel crystallisations are listed in Table S1 alongside the corresponding outcomes for each crystallisation and are also presented in graphical form in Figure S1 . Details of each of the 99 manual solution recrystallisations are given in Tables S2a and S2b. A small quantity (1 -50 mg) of each recrystallised sample was analyzed using transmission foil XRPD data collected on a Bruker AXS D8-Advance transmission diffractometer equipped with θ/θ geometry, primary monochromated radiation (Cu Kα   , λ = 1.54056 Å), a Braun 1D position sensitive detector (PSD) and an automated multiposition x-y sample stage (Florence et. al., 2003) . Samples were mounted on a 28 position sample plate supported on a polyimide (Kapton, 7.5 μm thickness) film. Data were collected from each sample in the range 4 -35 o 2θ with a 0.015 o 2θ step size and 1 sec. step -1 count time (data collection time per sample ca. 45 mins). Samples were oscillated ± 0.5 mm in the x-y plane at a speed of 0.3 mm sec.
-1 throughout data collection to maximize particle sampling and minimize preferred orientation effects. Table S3 lists the published unit cells for each fully characterised form obtained from the crystallisation search and representative XRPD data, that have been Pawley fitted to the cells listed in Table S3 , are shown in Figure S2 . It should be noted that pure form III was not obtained from the crystallisation search, but was identified from a singlecrystal analysis of a mixed phase sample and hence is not included in Figure S2 . The refined room temperature lattice parameters obtained from each fit are also presented, observed differences between these and those parameters listed in Table S3 can be attributed to differences in data collection temperature.
Trifluoroacetic acid and butyric acid solvates were characterised by XRPD and DSC/TGA. Only limited single crystal diffraction data were collected for the trifluoroacetic acid solvate due to the poor diffraction quality of the samples obtained during the study. Although the structure is not of publication quality, the limited information obtained provided confirmation that the structure adopts an R 2 2 (8) heterodimer DHC:trifluoroacetic acid packing motif. Further attempts to obtain a publication quality structure are ongoing. No suitable single crystal samples were obtained for the butyric acid sample, attempts at structure determination from X-ray powder diffraction data are ongoing. 3  25  25  004082  furfural  3  25  25  004083  furfural  3  25  25  004084  furfural  3  25  25  004085  trifluoroethanol  3  25  25  004086  trifluoroethanol  3  25  25  004087  trifluoroethanol  3  25  25  004088  water  3  60  5  004089  water  3  60  5  004090  water  3  60  5  004091  acetone  3  35  5  004092  acetone  3  35  5  004093  acetone  3  35  5  004094  DMSO  3  25  5  004095  DMSO  3  25  5  004096  DMSO  3  25  5  004097  dioxane  3  25  5  004098  dioxane  3  25  5  004099  dioxane  3  25  5  004100  DMF  3  25  5  004101  DMF  3  25  5  004102  DMF  3  25  5  004103  furfural  3  25  5  004104  furfural  3  25  5  004129  furfural  3  25  5  004105  trifluoroethanol  3  25  5  004106  trifluoroethanol  3  25  5  004107  trifluoroethanol  3  25  5  004108  water  3  60  0  004109  water  3  60  0  004111  acetone  3  35  0  004112  acetone  3  35  0  004114  DMSO  3  25  0  004115 DMSO 3 25 0 3  25  5  004142  nitromethane  3  25  5  004143  nitromethane  3  25  5  004144  nitromethane  3  25  5  004145  NMP  3  25  5  004146  NMP  3  25  5  004147  NMP  3  25  5  004148  DMA  3  25  0  004149  DMA  3  25  0  004151  nitromethane  3  25  0  004152  nitromethane  3  25  0  004154  NMP  3  25  0  004155  NMP  3  25  0  004157  butyric acid  3  25  25  004157b  butyric acid  1  25  25  004157c  butyric acid  1  25  25  004163  trifluoroacetic acid  3  25  25  004163b  trifluoroacetic acid  1  25  25  004163c  trifluoroacetic acid  1  25  25  004158  butyric acid  3  25  5  004158b  butyric acid  1  25  5  004158c  butyric acid  1  25  5  004164  trifluoroacetic acid  3  25  5  004164b  trifluoroacetic acid  1  25  5  004164c  trifluoroacetic acid  1  25  5  004171  butyric acid  1  25  0  004171b  butyric acid  1  25  0  004172  trifluoroacetic acid  1  25  0  004172b  trifluoroacetic acid  1  25  0  004173  methanol  3  25  25  004174  methanol  3  25  25  004175  methanol  3  25  25 Table S2b : Physical forms, identified by XRPD, from each solvent and condition listed in Table S2a . 14.4858 (18) 83.853 (5) 88.230 (7) 88.221 (7) 706.28 
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Desolvation of DMSO solvate
The DMSO solvate was heated in situ in a 0.7mm borosilicate capillary above 85 o C and the pattern identified as form I via a Pawley type fit to the known crystal lattices and space groups. This is consistent with STA data that showed an endothermic event with simultaneous weight loss at 85 o C followed by a final endotherm at 202.5 o C consistent with the melting point of form I.
Recrystallisation from the Melt
A sample of DHC was loaded into a 0.7mm borosilicate and heated to just above the melting point on a Bruker-AXs D8 X-ray powder diffractometer using an Oxford Cryosystems Crysostream 700 Plus system. The sample immediately melted and recrystallized. XRPD data collected from the recrystallized sample confirmed that the sample had degraded to produce 10,11-dihydro-5H-dibenzo[b,f]azepine (Reboul et al., 1980) .
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Computational Method
The molecular structure was optimized at the MP2 6-31G(d,p) level, using GAUSSIAN, and starting from both syn and anti conformations. The energy difference between these conformational minima, ΔE intra , equals 1.70 kJ mol -1 , and contributes to the lattice energy as these conformations were held rigid. A search for possible crystal structures was performed using MOLPAK (Holden et.al., 1993) to generate densely packed structures in common coordination types with Z'=1. These structures were lattice energy minimized using DMAREL, (Willock et.al., 1995) where the intermolecular lattice energy, U inter , was calculated from the distributed multipole representation of the wavefunction and an atom-atom exp-6 potential with the FIT parameters. (Coombes, 1996) . The unique low energy structures are given in Table S4 , ordered by the Intermolecular Lattice Energy, U inter . Figure S3 displays the crystal energy landscape in terms of the lattice energy, E latt = U inter + ΔE intra , noting that the relative energies of the structures containing the syn and anti conformations are rather sensitive to the ab initio method used to calculate ΔE intra . The second derivatives of the lattice energy were used to estimate the zero point and thermal energies at 298 K, providing as estimate of the relative free energies (Anghel et. al., 2002) .
These free energies reorder Forms I and II. Form IV of dihydrocarbamazepine is 7.5, 9.2, and 8.6 kJ mol -1 less stable than the most stable structure in terms of intermolecular lattice energy, lattice energy including the conformational energy penalty, ΔE intra , and free energy, respectively. This approximate energy landscape was produced in 2007, and the unique structures in the lowest 10 kJ mol -1 stored on the STFC e-Science centre dataportal and are available from the authors on request. Table S4 Figure S3 . Crystal Energy Landscape of Dihydrocarbamazepine predicted structures.
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XPac Analysis Method
The packing arrangement of DHC form IV was compared to the three known forms using the xPac method. The molecular shape of the DHC molecule was parameterised using the same eight common ordered set of points utilised in a previous study as indicated with red circles in scheme S1. The calculations were performed using medium cut-off parameters to identify mean differences δ, 10˚ for δ ang and 18° for δ tor and δ dhd . The structures examined are given in table S5.
N H 2 N O
Scheme S1: COSPS selected for analysis. 
Results
The analysis shows that the structures of the polymorphs are based on two supramolecular constructs, a stack of molecules related by translation symmetry A ( fig. S4 ). Construct A is a similar stacking arrangement described for carbamazepine structures by Gelbrich and Hursthouse and the occurrence of this construct is independent of the hydrogen bonding arrangement in the structures as it occurs in 1, 3
and 4. Construct B is a hydrogen bonded catamer that occurs in structures 1, 2 and 3 ( fig. S6) and is absent from 4 where the structure is composed of hydrogen bonded anti dimers. The similarity relationships between the identified constructs are shown in Table S6 with the data for the base vectors in the constructs given in Table S7 :
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Simulated XRPD Data for DHC Form IV
At the time of writing, no bulk samples of form IV were available to allow measurement of an experimental XRPD pattern or thermal properties via DSC. However, a calculated XRPD pattern for form IV DHC is provided in Fig S10 . 
